Although ionizing radiation is strongest factor linked to multiple myeloma, increased myeloma risk has not been fully explained after pelvic radiation. Pleural involvement of MM is also rare. We present a MM case with pleural involvement as an unusual presentation diagnosed in fifth years of pelvic radiotherapy. A sixty-two-year-old woman with dyspnea and a mass in forehead was admitted to our clinic. Before five year, the patient had received pelvic external beam radiotherapy (RT) with dose of 40 Gy for endometrial adenocarcinoma. PET/CT scan detected FDG uptakes in frontal bone, right pleura, and sacrum. Lambda light chain type multiple myeloma with pleural involvement was diagnosed with histopathological examinations of frontal bone mass, bone marrow, and pleural fluid and with serum/urine electroforesis. The patient died in second course of VAD chemotherapy. Although relation between increased myeloma risk and pelvic radiation is not clear and pleural involvement is rare, multiple myeloma should be included to the differential diagnosis in patients received pelvic radiotherapy or in unexplained pleural effusion.
Introduction
The leukemogenic and carcinogenic effects of ionizing radiation have long been recognized. Exposure of ionizing radiation is also strongest factor linked to an increased risk of multiple myeloma (MM) (1) . A five times greater MM incidence has been reported in atomic bomb survivors (2) . However, increased risk of MM has not been fully explained after pelvic radiation.
MM is malignant disease of bone marrow plasma cells with clonal proliferation. Pleural effusions occur in 6% of myeloma patients, but involvement of the pleura by MM is rare (3) (4) (5) . We present a MM case with pleural involvement as an unusual presentation and five years after pelvic radiotherapy.
Case Report
A 62-year-old woman with dyspnea and a mass in forehead was admitted to our clinic. Before five year, the patient had received pelvic external beam radiotherapy (RT) with dose of 40 Gy for endometrial adeno-carcinoma. Physical examination revealed right pleura effusion and a frontal calvarial 3 centimeters mass. In PET/CT imaging, 18F-FDG uptakes were detected in frontal bone, right pleura, and sacrum ( Figure 1 ). Histopathological examination of frontal bone mass, bone marrow, and pleural fluid showed MM.
The nephelometric values of serum level of Ig A (0,17 g/L N: 0,82-4,53 g/L), IgM (0,05 g/L N:0,46-3,04 g/L), and IgG (3,35 g/L N:7,51-15,60 g/L) levels were decreased. In serum immunoelectrophoresis, IgG, IgA, IgM and kappa light chain serum levels were decreased lambda light chain level was normal. Urine electrophoresis showed that lambda light chain level was high ©2013 Disease and Molecular Medicine. This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited. After tree times hemodialysis for acute renal failure, VAD chemotherapy regimen (vincristine 0.4 mg/ day continuous infusion in 1-4 days, doxorubicin 9.0 mg/ m2/day continuous infusion in 1-4 days and intravenous dexamethasone 40 mg/m2/day in 1-4, 9-12 and 17-20 days./4 weeks) was started. In first cycle, renal function returned to normal, dyspnea was decreased and frontal bone mass disappeared. The patient died in second cycle because febrile neutropenia.
Discussion
Several risk factors were described for myeloma risk. Hereditary and genetic factors may predispose to myeloma development. Various chemicals such as metals, especially nickel; agricultural chemicals; benzene and petroleum products; other aromatic hydrocarbons; agent orange; and silicon have been considered as potential risk factors. Retrospective cohort studies have established an association between MM and infectious or autoimmune disease. The strongest single factor linked to an increased risk of MM is ionizing radiation (1) . After a latent period of approximately 20 years, a five times greater MM incidence has been reported in atomic bomb survivors (2) . Unlike this documentation, risk of second myeloma after local radiation is controversial. Several studies did not suggest increased risk of MM after pelvic radiation. A retrospective study examined between pelvic RT and the development of subsequent hematological malignancies (6) . There was no significant association between radiation and the development of multiple myeloma. In another study, the relationship between exposure to sparsely ionizing radiation and mortality due to cancers of hematopoietic and lymphopoietic tissues was studied in women treated by radiation for benign gynecological disorders (7) . There was little or no evidence of effects attributable to radiotherapy for multiple myeloma (RR = 0.6; 90% CI 0.3-1.4).
However, a study showed increased risk of second malignant neoplasm outside radiation fields in patients with uterine cervical carcinoma, although radiation induced malignancies were expected locoregional (8) . These authors reported a second myeloma after pelvic radiotherapy as well as breast, lung, bladder, thyroid cancer, and non-Hodgkin's lymphoma. To the best of our knowledge, our presented patient is the second 88 Disease and Molecular Medicine -www.dismolmed.org case of MM after pelvic radiotherapy.
This case has also a rare presentation. Pleural effusions occur in multiple myeloma patient as well as thoracic skeletal lesions, intrathoracic plasmacytomas, and pulmonary paranchymal infiltrates. The causes of pleural effusion are nephrotic syndrome, pulmonary embolism, amyloidosis, secondary neoplasms and myeloma infiltration on the pleura, and lymphatic obstruction in multiple myeloma patients (3) . Although pleural effusions occur in 6% of MM patients, pleural involvement of myeloma is rare (<1%) (4). In our case, plasmacytoma have diagnosed by biopsy of frontal mass and bone marrow examination showed multiple myeloma. Pleural fluid electrophoresis was not able to be performed due to her previous pleurodesis, but cytological analysis of pleural effusion specimen and FDG uptake in pleural mass suggest pleural involvement of myeloma.
Multiple myeloma should be included to the differential diagnosis in patients received pelvic radiotherapy or in unexplained pleural effusion.
